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Abstract of JP59155941 

PURPOSE:To inspect the size and number of 
a film defect by providing a focusing means, a 
defelection means, a deceleration means 
decelerating an insulating film up to a value 
which does not transmit the insulating film 
equivalently, an information signal display 
means corresponding to the defect, etc. when 
the insulating film of a minute pattern formed 
on a metal or a semiconductor substrate is 
inspected by using electron beams. 
CONSTITUTIONiAn electric field-radiation 
cathode 1 1 is mounted Into an electrooptic 
system mirror body 16 with an evacuating 
means 17, and electron beams from the 
cathode 1 1 are passed in a beam focusing 
means 13 through a diaphragm hole 12a 
formed to an anode 12, and Irradiated onto an 
insulating film 2 of minute patterns on a 
sample 32 placed on a sample base 43. An 
auxiliary electrode 9 consisting of a metallic 
mesh is fitted on the sample 32 at that time, 
and fixed voltage is applied to the auxiliary 
electrode to decelerate the speed of beams up 
to a predetermined value. A pointed needle 
11a consisting of a single crystal W wire and a 
filament 1 lb are fitted to the cathode 1 1 , field 
radiation at low voltage is enabled, and 
secondary electrons are detected by a 
detector 22 and a defect is displayed to a 
pattern generator 31 . 
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IE ft. 6 li 7iiiESSm?!5(T*4„ C©± 

■7 1 f» fifc o tfe ^ ® ffi fc *; <■ ^ ^ ffi jffi ® 7 ic J: 15 
*fe^)K2©iWE«£t*!^©^l3I*E|'i!fni^^ ^HflS- 

2 ®^l»14*«££H-5 *5j:tf1E«S»|-6 (CJ; T«l» 
^^4, UA'^U, C©J;-5tt«S2£!Sfilt*-,r li-, 

« * » » 3 © r ft m * * * li J; 100 ^rn Ea 

at ± (c $1) IS ^ n 4 „ -r <o ■& , & 05 * ti ^ i* 

3 © S a *< ^ IS ^ ftl 4 o it iia K © 20/'ni JW T 
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^ Pt?l tJfe ^ fc to T n . ^P(6©^#$, iilSJcD 

lill '^.i {K m .'h r -5 C i T' # /X 0^ o L *i o 

\Mi u r t > -5 o 
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* ^ BJHi ± fe © J; ^ 7j: 3fc i£ «5 n w m Si ^^ T 

^ n o T' . -e CD 0 c<j <i , ife IS * *i 4£ ini* 

± <C ^ ^ ^ O JF^ :|A^ It /lie $ n /C ^ * fi ij£ 

C ^ »^ CO M ] 
J: -7 IC RB ^ *C ^ 0 , fife O ^ IC i y niiT 

U o 

^ ^ JJi^f ± T' ^ It b . ^: O ^ n ^ ?S T- t- - ^ *c 
T S E M t 15? t" ; Scanning Electron Microscope) ti ^ ^ ^ 



-7- 3, ^, ,1. Af - t u T w 10 ^ 30 kev mmtim\.- 

tl , '# l^ t 6D -P (> 3 keV S ^ -e * a C (D J: 
o *c t> ^r: ;r ,v 4^ - ^ -7- ^ fi^ IC ii« it r -5 i , 
U < id: J: ') {C ^- ^ 1^ M ,c ^ + - i; . 

T v ^ T - ^ ^ ^ nr U * l> . iE 

© Tfl ^ - A X ;r. _ ;^ ^ -^r ^ ^ ^- j^, ^ 

T' # « «c r :4c fl<j ic ^ Ife ;&! jg. ^ ^ t ^ 
J: e>\ - ilR »c iai m ffi ^ T frf « i ;S T- ^ Se 

^ f^Pi CD S-N It Xri :'!< /j: *3 ^ ^ ^ M iSj ^ fi^: i?^ ic tSB ^ 

ii£ ^ «i5 ® ^ 1% *c tC L /c If ^ J# -5 c i *i X' 

* 4^ - n ^ © na S'Hc J: *5 ^ ^ CD is <^ 

'^-t ^ f:. ab \c ^ m ^ tr - X. CD' f]fc X 7, ^i. - -ffc ;&< S 
* n T ^ o 



2is |g a;! « , f& * yi^ ^ - CD ^ tf - ^ ^ j?! t> T 
^.^ <i: ^MtlK©iXRS© :;k ^ $ . ilSr IS^ »c j£- 1* -5 If 
$S^f#Sfe(Z>T. Je^T. -5- © IK IS -3> t^ T Kft ^ 

^ =ir fi^j <c ^ -r 26 . ^ * /c <i ijt zSt f4^ ® ^ ^ 1 

c ^ 1 ^ ) ^ L T Si 4i 1^ mmm2 t u x c 
Si ^ IS ^1, ^ ^ @e <k o X ?^ n ^ siOz m ^ ^ 

m 2 mit^ c (of^mm ^ 1.x c:> sioz m^AMt 

A ^ $ Rmax CA) i:0(|g^^:^f^^7 7T'*^ (5( 
m XWl : H. J. Fitting. Phys. Status Solidi 226, p. 525 

(1974) ) o c CO w,^ (D M m A m ^ t it . ^mm^ 
^ A mni^-t u t> — ^i^'T ^ mm^t^ l r :ii 

-'I- 4=- - a U . ^ •'^ - i /c jjii iK fl^ tc jgc 
io^^cDJi, *«--30Alt«-7^*<jife«S^M^'€-0 
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it u < iWi <o f)i j& ^ c t ^ ^ i/j ^ , m 2 m 

© 7 7 IC #j T , m:^if ^ n -T- A< JOO A <0 SiOa 

i^ i^ 1.x Si mm I ic m-t ^ \c {i zooqv iii±<D 

X * A. 4^ - T 7S fe- A 18? L <S n /i: 

— , K ^ ifu -c A 5t m T- - -t. -r ^i: — 

-T- <c ch. Ifi/J ^3 ^ ti ^ n ® ^1 ^ 1^55 t — 

fti -7- a: ^. ,u ~ 1^- r^- U T -5 0 ^j: , M 

At^t ^Jlfi 5 (E) 1!^-?-^ Np icM-t^^/An. 

iSf.N, £0 Jt T- $ n -5 C 5 CE)=iNs/Np) o ^ 3 
*i — ^Jc '31 -T- tr - ^ X ^ - E (eV ) t iz^c^ ^ 

Si02 . B ii Poiy-si icM-t ^ m ^ ^^-r ( 51 flj :sc Sift 

: R. Kouath. Handbuch der Physik XXI p. 232 (1956) 

m 4 (-f )'-^(*) , Si m m i ± si02 mmm 

2 j|5 riJc ^ nf:iM. mc-o . - ^ 7- n't 

^ Z,&trg^ 1/ ^U. m Sii o J& a ^ T- ej 
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O SiOz 2 i t ^ . — m T- ep A< 300 

ev Ji^ ± -r su ^ ^ tL ^ -c n , 5,1^®] --^ 

f — Agl^^zSt-g^ C Eleclron beam induced conductivity ) 

omfk^cmrs ^ , siOz mmm2 ^mom^nm^^ 

K ^ - i? ' 7 :f {t m ^ U I- o 

m 4 HI ( ° ) . - IS ^ e,. 300 eV ii( T r 

o Zl^lklE^i&M^^^ 3 (E) ± ^ 30eVj[^^ 

Ji T ftD ^ ^ ^ T- ^ ^> r o Np ( — 

^ 4 gl (>f ) ODi^-S"® ck 9 KtfcSLmT- 
ed © 'J - *i © -C . ^ It IK 2 © ® ii IE CD m 
i)^ \^ ^ - ' 7 y •:f (D ikm e fs o ^£ 

m 4 H ( u ) {C *j 1:^ ;5 - >- • T v :^ ^ jJi "T 
^ (i . ^ 4 IS C^O (c 75 -r J; -5 . ^ Jp4 ± 3? liSJ 

® ^ tz) « - ^ flf? M as ^ 1^. U T , ^ m 



It ^ ^ - o i,^ ^ (D it ^ m wj mm 9 ic A 

m-r.^ m lijj ^ ^ 9 ^ m m L X mm cr> m m 
^ X -r^m^^ ( ^ -t^- r ) icmim-§- ^ ^ 

^ , X ;r. - CT) i& c> ^ .^4 ^ iS 

M 0 -r o c (D J: o u mj&x u . mm 2 (Dm 
^ mm:^i ^ ^ c t ic u ^ i^mm 2 ommomitK 

. ^fti i U T ^ St 1 J; U t> ^ fC jOl © fllij (D 

^ ^ r# o *>• , ^ g^ <D J: -5 tc : it j;^ ?e lo « 

m m ) <D m ^ ik , mw) 9 <d m ^ je t l x ^ :b 

M zifE m zE! JO <X3 ^ ® it 5.5^ ri<j /h ^'o^ ]^ ^ , sE 

M A* i2> T t> 1^ < . * /c it ^^if It 10 (i S i/'c i: # 
X T *> m IE fl':; fC II b c^ , L u . ^ /n Ji U ^ 
«> -k ^ , «^ m T- CD Jrti Sfc Ai, -5 J:: r 

Jf5 4 C -) »C tT^ -r J: 7 fC , ^ 4 0 ( o ) ^ /c fi 

(-) tm is^m^T ^ ^ 2 ic x m ^ ^ ^ ^ ^ 

VI fi9 ic W fe^ ft>^ 2 (c tr > . - ^ ^. j5,, ^ ^ 



— ^. C> ia , CO 1% gC 5> T- ti ^ fiffi 6<j IC ^ 4 
0 (-f ) i^j ^ *C fj: 6 c r :b ^ . Pfil gp ^ O ^ iS 

1 J[i^ JL 6D ^ T' * , 5 (E ) < 1 CD ^ 

C> Tfl 4 m JC^-To ^ 3 |gl m l> T <i . —iJ? 

~ ^ ^ Ji^ ^' ~ i)i 2300 eV Ji ;5^> ^ .5 c^ U 

30 ov ii( T T' ira ii 5 n ^ ^ T' o ^ r 2300 eV^ 
^.hcom^y n^tT&^e^ifs^i^i -r ^ t ^ ii 
^ CE) mf£ ^ c t J: ^ ^Uir.i!km,^m(o^\^ 
'jf^ t£ l^ f:^ irf x'$^ 4 m C'i'> tmmx^ ^ ^ u l . 
mmm 2 <.x ^ ^^ni- inmm i icmm-r 
^ c ^ -v u m ^ . A M-t ^ — i^^m.^-^^ Np 
n m ^ n ^ i: ^m. ^ m J: ^ u <^ ^ ■ 

^* 4 r^l ( o ) ^ (i iSfr IC , Ifc liS fliJ 2 © (Sj CD ^ 

(om^ic m 4 m (^^) (d[^ o icmmnm 9 ^ n 
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m ^' <o 3oev jii^ T r . mM m2 <Dm^ tii^ts ^ 
f^^X' . ^ IPs _h Si i 1^ ^ T * -5 o ^ <om^ tit^ 
'm 2 mtD 'AW \r. ji n\t jo a jiur ^ i> -5 @*!> r ?^ i> 
t> T * ♦) . mivi^umt u T ffl 5 c i <o 

(I) A S-J" -r * — 1^ T- ep ® ;r 4-' - < , 

fflt Ji m -T- eu i)imum2 ^^mif'}\t,^m\^x miik \ 

(21 — 2): ^ -T- ep CD X ^ _ Xri (& < , fifc 5L ttt ^ 
e*! 1 ^ ^ fiffi fj<j ic U yi t . e JK . o 

^ fiS 2 CD - ?>< m ^ 5f£ ^li 3% ^3 ^ CE) *i 1 J: ^5 

;ii -5 C t (C J: T . ae- ^ 1 CD 152 (5i J; 0 iE T' 5 

m ^ m ic^fci\tz^\s.iiL'£r-^-r (.m 4 m ('^))6 
(3} ±tz{2\<om^ ic is X mmm 2 ic ^ * - 

y^^^ (D 'xmiJi tilt ^ ^ <D X Pfd iiTr <Z> mi IS <ii lis 
fit J © R , (ft ic f2 tar U 1S (& * /j^ t 
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c <^ o ut^p^mmic ^ - ^ ^ .7. Op ffe «^ 

? ^ ^ a<j *t :® L /j: X yL- 4-' - CD — ?S t' 

a <Z) ^ ^ 1^ tc ix efc * -S d6 . ± IB (2) is J: C|t (3) 

pA t JE-P^fsm^ summit cT)^ t ur^iiiUTg 

^ 5 S . ^fe ^ 185 2 © Ji iC M it U T ^ iP, ^ li 
¥ i^i 3 . ^ Poly-Si 5^ fiSC ^ tlX ^ u rn 

^ ^ ^ m ^ ^ ^ m (o m m ^ ^ -r m X . 9 a 

tC*5i,>T. lfeiSm2±©^Ji|^5tUi{£^i*3CD« 

& *i , i£ « ® «5 flg 2 <D mmnuL t ^ L < /^s^t 



4i>, ^fe^t/c*i-M^4SEj4c3035iefln7Sfi^iJ^:)r-«>f 

^'^'^^AiWT t ic X ^ X . ^iot^mf±^n\i 
c t/)ix ^ fzfzL. r^ifi^m^tDi^WL^ CO <D 

it . ^ ia^i :-t fz *i 4St 3 fC -r ^ ^ © i /j: ^ ( ^ 

3 m # i!" ) p 

fju CD fr( m iai^ /zJc 1~ -5 d6 <c . h i?) JKf gi ^ 
t X U ix fz -^^ m m <D m t - ^ ^ ^ ^ rl^ o 

i . ^ ^ *fe 3* /gj ^- -r -5 3fEf ± tc utj ?e zs 

«^ - ^ ^ ^ ^ -r * fig f&J gfe i , HiJ £ 9S ^ »^ - ^ (Z> 

fiifi »c ^ 4^ t /j: t - M * -r iig -r ^ ^$ iai <t , jjtj 
u p{ 0 T}i/ m -7- CD nr^ 5=1 iM r^r l r © 
u itt/ ?s lis <h , fiij Sci ^fe a iii^j o ^ Pfb m fc- -r ^ 11?? 

C 3flB lyj © m ) 

T , ^ 'yj © ^- «ii ^ 6 — 9 fa *c •<> i ^ 
T fsi m T c 

m 6 fel . >K n;j © 2f5 1 © ^ Jte i^J © IS f - A 



T . 11 (i IS ^ t- - ^ igf i: i ig ^ ;0c ^ 

iH lu t c n «c d n w 7 -f 7 > >- h lib a* 

^ ^ ^ It 1^ @ in^: m ^ ^ M © o H {4 * ^ X. 5 
19 « 7 ^ 7 ^ >- h i ib^ m /JD *A U 1100 t: -eg 

/c i6 CD m "C * ^ o 12 T / - • K , 3 2a T y - 
K 12 ® ^ f? ?L T . m Sic M (i^ fii 11 .i, ^ ^ ;^ 
ft 1/4 rad fS a? T ^ 19 ft 12a /3t $ n -5 o 13 

T / - Ki2o^2 0 ?Li2a^iii@ u /cm^'K-- ^ n^^• 
2ni fitt fllR m > ® «S ^ T * 6 o 14 ti IR 
^ IE >f , 20 <i iiX tilj JE 3 >f 14 CD «gi . 

15 m f - ^ ;^ ^ 3£ ^ /- ii> CD '{(^ fft] # 15: r ^cC ^ 
^ <^ f6l n yu ^ 23 |iq 3 >f 15 <D ^ ^ . 16 m^- 

^ # 2^ 1^ . 17 * > '-J^ 7* ^ tf ^ fj^. 

32 ti iK ^ i|X ^ u >' X" 13 IC J: ift Jfi $ n IE T- ~ 
-t. fiS iid^ n ^ ^ ^ )BI 2 o g!t ip4 ( c c -C fi ^ 
5 la fC u tzUm). 43 li St5|J4 , 9 U 8**4 32© 
± :^ ffl IC K fiff $ n II y y ^ *^ >i -5 M Aft 
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^CT^BL'Sr^i. i C tic J, t!)^ S£ ^ ^.^ ^ S 11 

iKU-i ? n 5 t* - A o ^ p/r ^ CD if -c ^ ^ 

^tl^ ^ ^ A J; O' B *C J: , T 1^ ^ pj ^ (C 

22 « ?S -f- - A <D «fl if't iC J: J9 1^ 32 ^ it -r 
5 - «5< IS ^ flB ^ -r * - ^ ^ ^ 9i ^5 ^ 28 i« 4f 

^n. 29 u mtf^ m 2 <o {Km ic sc^ i:^. -r m m m ^ ^ 

J* ^-^^ ^ - ^ /je T' 0 . ^ n ^, o T «4 ^ -r 

sf- iili f ^ o ^j: *5 . ^ T- 1^ ;jj ^ 22 , ^ arx 23 . m 

m 30 . ^ - >- ^ ^§ 3UC J; ^ ^ ® l» fi^T 
$ n T 0^ 5 o 

T - i *i f5 gft b;J b *i , J:: SB S ijfc jjt g 

IMC o t^ T ^ ,c m^myi^, ^ . Bji 
^ itii ^ ^ (c i!i o T - o CD ® >:c .dLx « , ira «E o <k 
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-? *c , n&mm 2 L f£ ^ ^ - <D 

^ - ^ ^ m ^> ^ c t V ^ ^ o ^mm 2 ir^m^^ 

e , ^ Jr. ^i' - ® i£ IK t- - ^ t> /j: frj ti 

II'J *C J; -3 T . — Jifi X :r. yi- +- - A< fl£ >^ niJ S ^ tr 

- © 3£$ <4 < /a ^ o fft € ^- tr - a. »c T , 
r ^ ^ PI /J^ $ c > ^ ^ t" - ^ CO y h ^ ^ -5 

'^^mm<om^wcmf^miia. myfoi <\oo> 

id l> T <± ^ ^ ^ ji* W J: t) iJS 0^ 36 . U 41 # 

- m i!J£ ^ n ^ „ <f *f . iffi ?g- W ^j. T' {4 . 

§^ 0[> m <t <D fZ 16 tC 7 7 y •> >- r i t^ -3. 01 

ftl is *n IS^ * It -p , c co o 16 <c ^ ^ © 
5fe ifi dfi ^ ^ g6 ^--^ *a ^ 1^ IC /Jx * < U T . «ft 



J: 4 T 5fe «I3 *i L T U * 9 o c n tc ^ u -c . 

7 7 y •> >' fp A< .3? T' ^ 0 . BiT -<0 511$ ^ |g IB! 
O fJ: ija: fin |g[ /Jn ^ C ^ C ^ :h ii: r , \ kV m ^ (D 

i& HI X' iff m m -^i ^ s 0 . * /jn 

?3£ 1]£ <c ^ 4o -r ?I£ ^ ;iJ( St -c ^ ^ ;t 4i> (C 3EJ1 
T * ^ o *>• , C (D J: 3 ^i: H tf) tc J: I? , M M 18 ii 

2^ »c , >fc' si^ M {^j «c i,^ T K 32 A nt -r ^ m ^- 

tr - ^ © a: ;r. ^ - C «E iK ) ^ ftS "T *3 t»- , 

'^'f'yj^t^m32(ommm2 ^mmmicmmL t£i^m 

insL m ir :i> m m ic X fs^ m -r ^ o -t u ^ m 

m \H m. Bi i)i m iiB CD J: 9 - 1 kV T' *9 . ^ U 

m 32 <D M iiL 16 1 m i:^^m'm^x ^ i, ^ 
^ ii i kev CD ^ ;t >u 4^ - CD m ^ 

''iim2eic ^ ^ X Mim^iiL. mA. it -900 v * ^. ;t * 

i . n 32 tt A fl^ -r * ^ CD i ;r >i/ - (4 ioO aV 
t U ^ o r ^ *> . ^ iK! 26 14 ^ H ffi t b T PL 



pu ill © -900 V tc Bfc 5£ U T * *3 . ^ ^ y A^ m 
f^-r^C <i:*Cj: l9«^*<|«^|4 32CD*feakJ^2 ^f^fifi 
fi«i ic 3® L Cr< * "C X * - © JK J& as 
^-r^o «i®27f4flR-?^A<*fej|Siflg 2 ^ jgiii-r 

^ ^ /E 6»J >L (4 -200 V IS: ^ L T * 0 . L A< r ^ 
^ iii4 32 tC A iiif -r ^ m ^ - CD X 7U 4^ - t4 800 
eV <fc -5 o 

±gE<OJ:-5JC^^U/c5^^B;^CD^ 1 <Dmimm<D _ 

* o a* ^ ® T- ^ ^ m «J 26 ^ 0 i2> I? iaiiK ^ T- 

aitiS$n/cm^fc'-A*<IS;3^32±KffiIfit$tL^ <!:. 

U ^ © CD - ^ * (4 :A: ^15 ^ (4 .n e>c m ,'15 2s 
22 IC fjff m ^ n ^ o ^ n *c J: 19 r m ^ ^ {Ji 22 
'ia3;^T5|^tlitg?Si£f4, l^ili§§i28tCj:o. Tl^$S$ 
^^^29(C A:/J 3 n 5 o * fc, IHS-^24K<fc 

r fp ^» n ^ IS] ft « , % 2® 23 ct>) i^s I® * n . 

n£ ^- , fllli $ 24 O ^ l»l ^ i4 . ^ ^< 29 fC Ifg 
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ic: -r m m <rr i> ir^ n 29 tc /i;- ^ n -5 o 

ii^c , m m o ?ji ^- i:i!r (c J: s — o © ^ 77? 0*1 
( J:-. if»! r. ;Jv' PIC 3^ ) is ^ 0< ^ <o^ «c i: 

^ aiU ^L' ii'i ili ^ !f5 7 ISSI (-f ) ^ trii^^XfrS^m-t 
JHf 7 M ( >f ) <i , jj^* 6 r 7r> U /c ^fi u;j ® ^ l 0> 7Ji 

mm<D ;u -r- tr - a ^j]^ ^ jg,^ >^ ^ 29 © mii \ri\ (c ^ 

/j^ ^ U ^li -r- ® ili: T ^ ^ o .t/^ ^4 32 CD rtJr irii 

i//; iS!i li ifi 5 fc ii^ L fc ^ cd t mx ^ ^ ^ mm I 
U Si III ,K, lit , ^ IS IBS 2 <i J!|C 200 A (D SiOa , ^ 
^ /c (i ih V? f4s 3 *i 1155 3500 A © Poly-Si -5 „ 

$ L < ;i if . C ^ li Poly-Si i)i 1 

/^m 0 iSH;; IC 3 /<m 111] IW T , 0^ :b ^ 7 :^ - T > 

-K . X - X T' i;/; f;5: ^ n .t^ ^j^i -c * ^ o ^' 2 i^tj ic 

h t X 200 A CO Si02 l]55 ^ L /j: t> f - 
A o 31 - (i 500 eV Jit T -C * CD -r , JOO eV 

<D A S+ 3: :t. >^ 4^ - 3(>i JOO eV ( x ^ a ) cd 

r^ »c ^ ;jff 2<) © w/i i/ii icui ir< ^ ti fc -^tis,^- mx . 
m it trs 3 M * <*: *c iIJi if/J L 11 fE % £t-^ i|S ©• 
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mir^ h> . Poly -Si (DU^ib^m < m ff? ^3 A< 33 

C% ) , ^< .y i^r- 7 ^ K T * ^ Ife iKi SiOz CD ^ 

0^7 C'f ) T « . nu r U M i It T f^-j o 
<r 7 o tSi ijfr * 0 , (O ^> © lii fl{5 *c 
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